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Research Objectives

1) Develop a prototype system for providing real
time information on the contribution of shoit
term emission sources to air quality in relation to
other source categories and the potential air
guality benefits from episodic control measures.

2) Perform a comprehensive mugiollutant air
guality assessment that examine trends in
pollutant concentrations versus emission
controls, cepollutant effects, and develop
possible indicators that may aid in improved
tracking of the effect of emission controls.




DDM computational database created from CMAQnNNIng
CMAQDDM), NOX, VOC, 10x sensitivity (MaySep, 2007)

Emission NYCONLY MVNONYC LADCEN SESARM |
Category May Jun Jul Aug Sep May Jun Jul Aug Sep May Jun Jul Aug Sep May Jun Jul Aug Sep|

| 1 X X X X X X X X X X X X X X X | X x X x| x|
| 2 X X X X X X X X X X X X X X X | X x x x| x|
| 3 X X X X X X X X X X X XX X X X X x x x|
| 4 X X X X X X X X X X no model runs no model runs |
| 5 X X X X X X X X X X X X X X X | X x x x| x|
| 6 X | X X | X X | X X X X X X X X X X X X X X x|
| 7 X X X X X X X X X X X X/ X X X X X x x x|
| BC X X X X X X X X X X X X X X X X X X X X |

Computational production runs (above table) by
emission category: 1) all anthropogenic emission
sources; 2) mobile source emissions; 3) combined
areaandnoNR2 I R SYA&aaA2yaT nt
electric generating unit (EGU) point sources
emissions; 5) all EGU point sources emissions; 6)
other point sources emissions; 7) biogenic
emissions; and boundary conditions (BC) and the
respective emission domains as shown on the
right.

CMAQDDM 12km modeling domain
and emission regions
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Selected monitoring sites and locations of peaking units for sun

of NQ, greater than 80 tons in MANEVU
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Peakingunits high demand days (2iays)- Dailytotal NQ, from
peaking units in MANEVU greater thant8s/day (Holtsville)
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03 sensitivity to NOx

O3 sensitivity to NOx
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03 sensitivity to NOx

03 sensitivity to NOx
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Daily max 8hr avg. {base) and new daily max 8avgO; for
each emission/regiomgaking unit sourcgshange scenario:
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SENSITIVITY ANALYSIS OF PREDICTED O
CONCENTRATIONS WITH RESPECT TO
EMISSION SOURCE CATEGORIES AND
EMISSION DOMAINS
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Daily max 8 hour average, (base) of 10 worst days and new
daily max 8 hour average,@r each emission/region (all
sources) change scenario at the Holtsville site

MVNONYC/NYCONLY -30% -20%
SESARM -30% +40%
LADCEN -15% +15%

based on 2007 MARAMA V3 and 2011 EPA V1

—X— 03 mod

—— newO3: MV/NY NOX & VOC control

—o— newO3: MV/NY NOX control
newO3: MV/NY VOC control

inventories

newO3: MV NOX & VOC control
newO3: MV NOX control

newO3: MV VOC control

newO3: NY NOX & VOC control
newO3: NY NOX control

newO3: NY VOC control

newO3: all region NOX & VOC control
03 obs 2007

03 obs 2011

I T T i T T I

4 6 8 10
Worst day #

15



157

10 7

ppb

ppb

-17 7

-22

|| u"ﬂa 1

-12 7

Hourly average distributions of;Gensitivity to
emissions/regions at the Holtsville site for 10 worst days of daily
max 8 hour average O

a)

!!!!!!!!!!!!!!!!!!!!!!!!!

01234567 8 91011121314151617181920212223
hour

!!!!!!!!!!!!!!!!!!!!!!!!

0123456 7 8 91011121314151617181920212223
hour

a) NOx from the MVNONYC region
c) NOx from the NYCONLY region

14~ b)
!!!!!!!!!!!!!!!!!!!!!!!!
01234567 8 91011121314151617181920212223
hour
d [ mobile
25 ) I area.nonroad
] 1 allEGU
20 1 I all.other.point
] I biogenic
o 157
o
o ]
10
5 -

0123456 7 8 91011121314151617181920212223

b) VOC from thehOK/rIVNONYC region
d) VOC from the NYCON#EYion

16



Hourly average distributions of;Gensitivity to
emissions/regions at the Holtsville site for 10 worst days of daily
max 8 hour average O
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Daily max 8hr average,@ith biogenic (MANEVU) VOC removal
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sensitivity analysis of predicted,@onc.with respect to
emission sourceategories and emissiaomain
10 worst day atthe Holtsville site
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O, reductions (ppb) associated with each emission change scenario on
selected sites in NY for 10 max 8hr averagev@st days

O3 reductions associated with each emission changes scenario

MVNY MVNY MVNY MV MV MV NY NY NY SE SE SE LAD LAD LAD allreg
base
site site ID O3 nox.voC NnNOX VOC NOX.VOC NOX VOC NOX.VOC NOX VOC NOX.VvOC NOX VOC NOX.VOC NOX VOC hOX.vOC
All sources emissions
Babylon 361030002 mean 99.8 46 -2.9 7.5 58 33 24 -1.1 6.2 5.1 -05 14 -1.9 0.0 0.3 -0.3 4.2
SD 6.5 4.0 7.1 4.1 2.6 1.8 1.6 55 70 28 1.3 15 1.6 0.2 04 0.2 4.4
Holtsville 361030009 mean 99.3 7.1 1.6 55 52 3.6 1.7 19 -19 338 -0.3 10 -14 0.0 0.2 -0.2 6.8
SD 11.7 4.8 6.0 2.2 1.2 15 0.9 49 55 16 1.4 09 18 01 0.2 0.1 5.7
NYBG 360050133 mean 90.0 -0.1 -83 8.3 41 22 19 -4.1-105 6.4 -1.1 14 -26 0.0 0.2 -0.2 -1.2
SD 35 2.2 5.1 3.8 1.7 11 14 37 53 26 20 13 25 0.1 0.2 0.2 4.0
QC 360810124 mean 90.0 04 -6.2 6.6 48 3.0 1.8 -44 -92 4.8 01 15 -13 -0.1 04 -04 0.5
SD 10.9 2.9 4.7 3.0 19 1.6 0.9 3.3 44 23 1.8 16 1.2 04 04 0.4 4.0
Mobile sources emissions
Babylon 361030002 mean 99.8 -23 -31 0.7 16 15 01 -40 -46 0.6 06 06 0.0 0.1 0.1 0.0 -1.6
SD 6.5 3.4 3.9 0.5 0.9 08 0.1 36 40 05 0.7 0.7 0.0 0.2 0.2 0.0 3.6
Holtsville 361030009 mean 99.3 0.5 0.1 0.4 1.7 1.6 0.1 -1.2 -1.5 0.3 05 05 0.0 01 0.1 0.0 1.1
SD 11.7 2.7 3.1 0.4 04 04 01 27 3.0 03 04 05 0.0 01 0.1 0.0 2.6
NYBG 360050133 mean 90.0 42 -49 0.7 1.1 1.0 01 -5.3 -6.0 0.6 0.7 0.7 0.0 0.1 0.1 0.0 -35
SD 35 2.4 2.7 0.4 0.6 05 0.0 26 28 04 0.7 0.7 0.0 01 0.1 0.0 2.8
QcC 360810124 mean 90.0 -45 -5.0 0.6 1.3 13 0.1 -58 -6.3 0.5 0.7 0.7 0.0 0.2 0.2 0.0 -3.6
SD 10.9 2.8 3.0 0.3 0.7 0.7 0.0 28 3.0 03 0.8 0.8 0.0 0.2 0.2 0.0 3.2
All EGU point sources emissions
Babylon 361030002 mean 99.8 0.5 0.5 0.0 0.7 0.7 0.0 -0.1 -0.1 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.8
SD 6.5 0.8 0.9 0.0 04 04 0.0 0.7 0.7 0.0 0.2 0.2 0.0 0.0 0.0 0.0 1.0
Holtsville 361030009 mean 99.3 0.1 0.1 0.0 06 0.6 0.0 -05 -05 0.0 0.2 02 0.0 0.0 0.0 0.0 0.3
SD 11.7 0.8 0.8 0.0 0.3 04 0.0 0.8 0.8 0.0 0.1 0.1 0.0 0.0 0.0 0.0 0.8
NYBG 360050133 mean 90.0 -0.3 -0.3 0.0 04 04 0.0 -0.7 -0.7 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0
SD 35 0.7 0.7 0.0 0.3 0.3 0.0 0.8 0.8 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.8
QcC 360810124 mean 90.0 0.1 0.1 0.0 06 0.6 0.0 -05 -05 0.0 0.3 03 0.0 0.1 0.1 0.0 0.4

SD 10.9 08 08 0.0 04 04 0.0 06 06 0.0 02 0.2 0.0 0.0 0.0 0.0 0.9



Summary Findings

A TheCMAQDDMComputation DatdBase provides
exceptional data mining opportunities for assessing air
guality management options.

A NOx emissions from EGU peaking units can be estimated
for reattime operational AQ forecasts, but their impact
on modeled ozone production snall.

A Modeled 2007 ozone concentrations for the 10 worst
ozone days are over predicted by as much as 20 ppb at
monitoring sites downwind of NYC.

A Sensitivityanalysis of predicted zoncentrations with
respect tosource emission categories indicates a
substantial contributiorfrom biogenic VOEmissions
which warrants further study.



Regional and Hemispheric Influences blortheasternUS
BaselineCarbon Monoxide and Ozone over 202010

Impacts of increasing Asian emissions, N&nissions from the Northeast

Urban corridor, global biomass burning emissions, and meteorological
conditions (incl. cyclone activity, AO, and NAO) were found to be major factors
iInfluencing the baseline ozone and CO in the Northeastern US.

Baseline: Monthly 10 percentile values of CO; the median value of the ozone data
corresponding to CO < monthly"ercentile.

A 0 105 210 420 Km

Zhou et al., 2016cpd
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A Siberian and Canadian forest
fires contributed 37% & 22%,
respectively, to summertime
baseline CQvariability over
20012010

A Decreasing biomass burning
emissions in Russia likely
contributed to decreasing

baseline CO and {n summer.
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Impact of cyclone activity and Arctic

A case in point was summer 2009 with the
largest cyclone count (20) and the strongest
yS3IAlIGABS ' h LIKF&S ot

Oscillation
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The effect of biomass burning may dominate over AO and
cyclone activity during some summers (e.g., 2003), while
the two worked in concert during others (e.g., 2009).
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